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at is claimed is : 

1. \An information processing system including at 
least one terminal apparatus and at least one program 
execution apparatus, wherein 

each\of said at least one terminal apparatus 
comprises a message transmitting unit which transmits a 
message containing^ version information indicating a 
program version; and 

each of sa\d at least one program execution 
apparatus comprises , 

a messagV receiving unit which receives 
said message containing veksion information indicating a 
program version, from one o& said at least one terminal 
apparatus , 

a program storing unit which stores one 
or more program components, 

a pre-transfer information management 
table which holds information on said one or more program 
components stored in said program storing unit, 

a program memory unit ^hich is allocated 
to an activated process, and temporarily\ stores at least 
one program component transferred from\ said program 
storing unit, 

a post-transfer information\ management 
table which holds information on said at least ofte program 
component stored in said program memory unit , and 

a program executing unit \which 



dynamically links one of said one or more program 
components corresponding to said version information 
contained in said message received by said message 
receiving unit, to said program memory unit, so as to 
enable \xecution of said one of said one or more program 
components\in said process. 

2. An information processing system according to 
claim 1, wherein\said post-transfer information management 
table indicates for each of said at least one program 
component a referencey count which indicates the number of 
executions in which sard each of said at least one program 
component are currently referred to. 

3. An information processing system according to 
claim 2, wherein said program^^xecuting unit removes one 
of said at least one program component from said program 
memory unit when said reference count for said one of said 
at least one program component is zero, and information on 
a newer version of said one of said atv least one program 
component is included in the saxt^ post -transfer 
information management table. 

4. An information processing system according to 
claim 1, wherein said message received by sai^ message 
receiving unit further contains an evaluation fl^g which 
indicates whether or not a program component is Xunder 



An information processing system according to 
claim 4\ wherein said program executing unit executes said 
program component for which said evaluation flag is 
contained in\said message, in a separate process, when the 
evaluation flag indicates that said program component for 
which said evaluation flag is contained in said message is 
under evaluation. 



An information processing system according to 



claim 1, wherein said post-transfer information management 
table indicates for eacnS, of said at least one program 
component an evaluation count which indicates the number 
of evaluations which are currently performed on said each 
of said at least one program conmonent . 



7. An information processing system according to 
claim 6 , wherein said program executing unit terminates 
execution of one of said at least one program component in 
a separate process when said Evaluation count 
corresponding to said one of said at le^st one program 
component is zero . 

8. An information processing system according to 
claim 1, further comprising a management apparatus which 
sets and manages said one or more program components 
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stoisecLin said program storing unit and said information 
on said one ornI5re*-.42rogram components held in said pre- 
transfer information managemerTtr-t^ble . 

9. A terminal apparatus comprising: 

cm interface unit which controls 
operations of inputting and outm**fting software; and 

a message transmitting unit which 
transmits a message containing version information 
indicating a program version, 

10, A^program execution apparatus comprising: 
a message receiving unit which receives 

a message containing version information indicating a 
program version; 

a\program storing unit which stores one 
or more program components; 

a prk- transfer information management 
table which holds inf ormcvtion on said one or more program 
components stored in said program storing unit; 

a program mempry unit which is allocated 
to an activated process , and temporarily stores at least 
one program component transferred from said program 
storing unit; 

a post -transfer information management 
table which holds information on said at \east one program 
component stored in said program memory uni^; and 




A. 



a program executing unit which 
laynamic^lly links one of said one or more program 
components^ corresponding to said version information 
contained said message received by said message 

5 receiving unit\ to said program memory unit, so as to 
enable executionNof said one of said one or more program 
components. \ 

11. A distributed processing system including at 
10 least one client apparatus and a plurality of server 
apparatuses, and realizing an N-tier client-server 
environment , wherein \ 

each of said at \least one client apparatus 
comprises a client stub processing unit which executes 
15 stub processing of a first messagie which contains version 
information indicating a program version; and 

each of said plurality \pf server apparatuses 
comprises , \ 

a server skeleton processing unit which 
20 executes skeleton processing of saM first message 
containing version information indicating a program 
version, \ 

a distributed-object storing repository 
which stores one or more distributed objects, \ 
25 a pre-transfer inf ormat ion \ management 

table which holds information on said one\ or more 
distributed objects stored in said distributed-object 




storing repository, 

\ a memory which is allocated to an 

activated process , and temporarily stores at least one 
distributed object transferred from said distributed- 
object storing repository, 

\ a post -transfer information management 

table which \holds information on said at least one 
distributed object stored in said memory, 

\a distributed object execution control 
unit which dynamically links one of said one or more 
distributed objects. corresponding to said version 
information contained^ in said first message of which 
skeleton processing is \executed by said server skeleton 
processing unit, to said n^emory, so as to enable execution 
of at least one function iri said one of said one or more 
distributed objects, and \ 

a server st\ib processing unit which 
executes stub processing of a Isecond message containing 
said version information so as \o transmit the second 
message to another of said plurality^ of server apparatuses. 

12. A distributed processing system according to 
claim 11, wherein said post-transfer information 
management table indicates for each of sa\d at least one 
distributed object a reference count which Xindicates the 
number of executions in which said each of said at least 
one distributed object are currently referred to\ 



13. \ A distributed processing system according to 
claim 12 \ wherein said distributed object execution 
control uni^ removes one of said at least one distributed 
object from ssaid memory when said reference count for said 
5 one of said at: least one distributed object is zero, and 
information on\a newer version of said one of said at 
least one distributed object is included in the said post- 
transfer informatibn management table. 

10 14. A distributed processing system according to 

claim 11, wherein each of said first and second messages 
further contains an Waluation flag which indicates 
whether or not a distributed object is under evaluation. 

15 15. A distributed processing system according to 

claim 14, wherein said distributed object execution 
control unit executes said distributed object for which 
said evaluation flag is contained in said first message, 
in a separate process , when the evaluation flag indicates 

20 that said program component for which said evaluation flag 
is contained in said first message isVinder evaluation. 

16. A distributed processing system according to 
claim 11, wherein said post- transfer information 
25 management table indicates for each of saicl at least one 
distributed object an evaluation count which \ndicates the 
number of evaluations which are currently performed on 





each of said at least one distributed object, 



lA A distributed processing system according to 
claim 16 \^ wherein said distributed object execution 
control unitNterminates execution of one of said at least 
one distributed\ob ject in a separate process when said 
evaluation count "hprresponding to said one of said at 
least one distributed\ob ject is zero. 



10 18. A distributed ^processing system according to 

claim 11, further comprising, a management server which 
sets and manages said one or\more distributed objects 
stored in said distributed-ob ject\storing repository and 
said information on said one or mork distributed objects 
15 held in said pre-transfer information management table 
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19. A clienK^apparatus comprising: 

an \interf ace unit which controls 
operations of inputting ah£-c*utputting software; and 

a cliant/^i«b processing unit which 
executes stub processing of message which contains 

version information indicating a program version. 

server apparatus comprising: 

server skeleton processing unit which 
executes skeleton procfe^sing of a first message containing 
version information indicatffc^ a program version; 
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'02, 

which stores one 



distributed-object storing repository 
more distributed objects; 
a\ pre- transfer information management 
table which holds \ information on said one or more 
5 distributed objects \ stored in said distributed-object 
storing repository; \ 

a memory which is allocated to an 
activated process, and Ytemporarily stores at least one 
distributed object transferred from said distributed- 
10 object storing repository; \ 

a post -transfer inf ormation management 
table which holds information on said at least one 
distributed object stored in s^aid memory; 

a distributed object execution control 
15 unit which dynamically links one of said one or more 
distributed objects corresponding to said version 
information contained in said first message of which 
skeleton processing is executed by said server skeleton 
processing unit, to said memory, so as to enable execution 
20 of at least one function in said one\ of said one or more 
distributed objects; and \ 

a server stub processing unit which 
executes stub processing of a second message containing 
said version information so as to transmit the second 
25 message to another server apparatus. \ 
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A method for updating a progre 



component 
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Loaded in a server in an N-tier client -server environment, 
^prising the steps of : 

(a) storing in said server one or more 
progretm components; 

(b) holding information on said one or 
more progfiam components stored in said server, in a pre- 
transfer information management table; 

(c) transmitting a first message 
containing vei^eion information indicating a program 
version, from a c\ient to said server; 

(Aj receiving said first message by said 

server; 

(e) aVnamically linking one of said one 
or more program components corresponding to said version 
information contained in ^aid first message, to a memory 
which is allocated to an activated process in said server, 
so as to enable execution of s^aid one of said one or more 
program components in said process; 

(f) holding \in a post -transfer 
information management table information on at least one 
program component stored in said memory ; and 

(g) transmitting to Another server a 
second message containing said version information, 



25 22 . A method according to claim 21 , Wherein said 

post -transfer information management table indicates for 
each of said at least one program component a reference 



teount which indicates the number of executions in which 
sa\d each of said at least one program component are 
currently referred to. 

23\ A method according to claim 22, further 
comprisingVthe step of, 

\ (h) removing one of said at least one 

program component from said memory when said reference 
count for said We of said at least one program component 
is zero, and information on a newer version of said one of 
said at least one V program component is included in the 
said post- transfer information management table. 

24. A method according to claim 21, wherein each of 
said first and second \messages further contains an 
evaluation flag which indicates whether or not a program 
component is under evaluation \ 

25. A method according tov claim 24, wherein, in 
said step (f), said program component for which said 
evaluation flag is contained in sard first message is 
executed in a separate process when tne evaluation flag 
indicates that said program component ^or which said 
evaluation flag is contained in said fir&t message is 
under evaluation. \ 

26. A method according to claim 21, where irK said 



pfest- transfer information management table indicates for 
eack of said at least one program component an evaluation 
count >which indicates the number of evaluations which are 
current!^ performed on said each of said at least one 
program component . 

27. A Nnethod according to claim 26, further 
comprising the step of, 

( ik terminating execution of one of said 
at least one program component in a separate process when 
said evaluation count corresponding to said one of said at 
least one program componentNLs zero. 

28. A method according to claim 21, further 
comprising the step of, \ 

( j ) setting and managing said one or 
more program components stored in sa\d server and said 
information on said one or more program components held in 
said pre- transfer information management table, by using a 
management apparatus . \ 

29. A "product for use with a program execution 
apparatus , 

said product , pvftl^^sed with said program 
execution apparatus, is able to oti^put control information 
which directs the program execution ap^>^xatus to comprise: 

a message receiving unit*xwhich receives 
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containing version information indicating a 
version; 

a program storing unit which stores one 
or more progr^ components; 

a pre-transfer information management 
table which holds information on said one or more program 
components stored\in said program storing unit; 

^ program memory unit which is allocated 
to an activated process, and temporarily stores at least 
10 one program component transferred from said program 
storing unit; 

a pjer^S^bransf er information management 
table which holds inf ormatiNMion^^er^id at least one program 
component stored in said program memory unit; and 
15 a program executing unit which 

dynamically links one said one or more program 

components corresponding to said version information 
contained in said message \ received by said message 
receiving unit, to said program memory unit, so as to 
20 enable execution of said one of\ said one or more program 
components . 

30. A product for use with a Server apparatus, 

said product, when used with said server 
25 apparatus, is able to output control information which 
directs the server apparatus to comprii 

a server skeleton prodessing unit which 




cecutes skeleton processing of a first message containing 
version information indicating a program version; 

a distributed-object storing repository 
whict\ stores one or more distributed objects; 

a pre- transfer information management 
table which holds information on said one or more 
distributed objects stored in said distributed-object 
storing repository ; 

a memory which is allocated to an 
10 activated prodess, and temporarily stores at least one 
distributed object transferred from said distributed- 
object storing re®ositc 

a\ A pos t - transfer information management 
table which hd±d£ XilrfcrfTnation on said at least one 
15 distributed object stoVed in said memory; 

a distributed object execution control 
unit which dynamically \J_inks one of said one or more 
distributed objects coiaresponding to said version 
information contained in ^aid first message of which 
20 skeleton processing is execiVted by said server skeleton 
processing unit, to said memory, so as to enable execution 
of at least one function in sa\d one of said one or more 
distributed objects; and 

a server stub processing unit which stub 
25 processing of a second message containing said version 
information so as to transmit the \second message to 
another server apparatus 
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31. A\ product for use with a server in an N-tier 
client- server \environment for updating a program component 
loaded in the server, 

said produbt, when used with said server, is able to 
output control information which directs the server to 
execute a method comprising the steps of : 

(aty storing in said server one or more 
program components; 

(b) /\hold^Lng information on said one or 
more program compoifent^ ^/f\>red in said server, in a pre- 
transfer information mafc&g&inent^fe£ble; 

(c) receiving a first message containing 
version information indicating a program version; 

(d) dynamically linking one of said one 
or more program component s\ corresponding to said version 
information contained in said first message, to a memory 
which is allocated to an activated process in said server, 
so as to enable execution of said one of said one or more 
program components in said process; 

(e) holding \ in a post-transfer 
information management table information on at least one 
program component stored in said mepiory; and 

(f) transmitting another server a 
second message containing said version information. 



